TLR4: the receptor bridging Acanthamoeba challenge and intracellular inflammatory responses in human corneal cell lines.
Acanthamoeba keratitis (AK) is a painful, vision-threatening infection caused by pathogenic strains of the protozoan, Acanthamoeba. Toll-like receptors (TLRs), which are important components of innate immunity, have an important role in the detection of foreign pathogens and the signaling cascades in host cells. However, no report on the interaction between Acanthamoeba and TLR has been found. In this study we analyzed the role of the TLR and its signaling pathway in human telomerase-immortalized corneal epithelial cells (HUCLs) and stromal fibroblasts (THSFs) challenged by Acanthamoeba. We show that the expressions of TLR4, myeloid differentiation protein 88 (MyD88), nuclear factor (NF)-kappaB, phospho-IkappaB, phospho-extracellular signal-regulated kinases 1/2 (p-Erk1/2) and the inflammatory cytokines interleukin (IL)-8, tumor necrosis factor (TNF)-alpha and interferon (IFN)-beta were significantly increased in Acanthamoeba-treated cells. Pretreatment with anti-TLR antibodies or the specific inhibitors pyrrolidine dithiocarbamate (PDTC) (for the NF-kappaB pathway) and U0126 (for the ERK pathway) was conducted. It was found that anti-TLR4 antibody attenuated the production of cytokines induced by Acanthamoeba infection. PDTC inhibited the production of IL-8 and TNF-alpha whereas U0126 inhibited the synthesis of IFN-beta. Thus, TLR4 is a receptor for Acanthamoeba and exerts an effect through TLR4-MyD88-NF-kappaB and TLR4-ERK1/2 pathways to induce the secretion of cytokines in human corneal cell lines challenged by Acanthamoeba.